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EFFECTS OF ARM SWING EXERCISE PROGRAM ON HbA1C AND
NUTRITIONAL STATUS IN COMMUNITY DWELLING ADULTS WITH
TYPE 2 DIABETES

JENJIRA WANNA 5536593 RACN/M

M.N.S. (COMMUNITY NURSE PRACTITIONER)

THESIS ADVISORY COMMITTEE: SANGTHONG TERATHONGKUM,
Ph.D.(NURSING), VARAPORN THIPSUWANNAKOOL,
Ph.D. (CURRICULUM AND INSTRUCTION)

ABSTRACT

This experimental research design, randomized two group pre-post test,
aimed at examining the effects of arm swing exercise program on blood sugar and
nutritional status of adults with type 2 diabetes passing inclusion criteria.The
participants from Sub-district Health Promoting Hospital were randomly divided into
two groups: an experimental group with 22 participants receiving arm swing exercise
program for 12 weeks, 30 minutes a day, 5 days a week; and a control group with 21
participants receiving routine nursing care. Data collection was done before and after
the intervention using a demographic questionnaire, blood test for HbA1C, waist
circumference and body mass index (BMI).The data were analyzed by using
descriptive statistics, Paired t-test and Independent t-test.The findings showed that
after the arm swing exercise program, the experimental group had significantly lower
average of HbAL1C, waist circumference and BMI compared with before the program
(p = .010, p < .001, p = .003, respectively). The experimental group also had lower
average of HbLALC compared with the control group (p =.013), but waist
circumference and BMI were not significant. Therefore, the arm swing exercise
program should be applied for adults with type 2 diabetes to control diabetes and its
complications.

KEY WORDS: ARM SWING EXERCISE PROGRAM/HbA;C /
WAIST CIRCUMFERENCE/ BODY MASS INDEX / ADULTS
WITH TYPE 2 DIABETES
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M1 4.1 Foyadruyanavesd ngilunmau wiiad 2 Tagldadaussens (N = 43)

3

YoyaaIuynna NQUNAAEY  (=21) NQUAILAY  (n=22) X© pevalue
o Seway U founy

INA 12 729
¥ 4 18.2 3 14.3
N 18 81.8 18 85.7

STAUMSANYN 3.01 556
Uszaufnmn 15 68.2 16 76.2
suANEINOUAY 3 13.6 1 4.8
NFeNANYIADY 3 13.6 3 14.3

Uaerise 1.

oyifinn v 1 45 - -
.
YSanes - - 1 4.8
amuUMNaNIa 1.87  .393
G 2 9.1 1 4.8
Taa 18 81.8 15 71.4
Wihe/mevennueg 2 9.1 5 23.8
o1 wnanluifagiiy 290 407
wlsshushaiu 3 13.6 3 143
Ae 3 13.6 6 28.6
FUTIFMI/FTIA MDD - - 1 4.8
v 9

JUIN 16 72.7 11 52.4
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(#0)
YoyaaIuynna NQUNAADY  (n=21)  NGNAIAN (n=22) X pevalue
U Souay U fovay
Tsailszdadadu q 121 286
i 1 45 3 14.3
1l 21 95.6 18 85.7
Tysiuludonga 17 77.3 10 47.6
ANuanTarings 14 63.6 14 66.7
W luazvaoa 1 4.5 1 4.8
1fen
TsAviaeAlaen 1 45 1 4.8
AUDI(AN)
enfizunszmu
ABITIMUINYMS
Snin
Metformin 22 100 20 95.2
Glipiside 12 54.5 15 71.4
anzinmadily .66 309
1aen
Taitne 12 54.5 14 66.7
e unlviag 10 45.5 7 33.3
UGN 3 273 - -
A 7 63.6 7 100

MusINII 1 9.1 - -
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$ U A g a { aa
M1 4.1 Foyadruyanavesd ngilunmau wiiad 2 Tagldadaussens (N = 43)

3

(#0)
YoyaaIuynna NQUNAADY  (n=21) NGNAIAN  (n=22) X pvalue
o Sewas U founy
N599NNAINE 56 .333
3 7 40.9 9 42.9
1l 15 59.1 12 57.1
$1lmaeq 4 26.7 8 66.7
LAY - - 2 16.7
AUDDNAIAINY 4 26.7 1 8.3
or 2 13.3 1 8.3
Tusnsenu 5 33.3 - -
M3ANIean0sed 307 125
i 19 86.4 21 100
A 3 13.6 - /
msguw‘% 20 256
ligu 20 90.9 21 100

qu 2 9.1 - -
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d‘ ~ 9 1 1A g 1 ]
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TaeddAUT5618 1182 Independent t-test (N=43 AL)
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) 3,000- 13,272.73 1,000- 14,190.48 -32 753
51914
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ﬂ@ulﬂﬂi’JNIﬂi!iﬂillﬂ'li’f]ﬂﬂﬂ'lﬁ\?ﬂ'lEl!L“]J“lJLLﬂ'J\‘IL!fUu NANNAQDILASNANAIURNY

=

' A TRk A "o - 4 - 4
mmaﬂimummaazﬁﬂmaaﬂqq MINY 8.22 Lﬂ@ilcﬁuﬁ (SD = 1.42) uag 9.02 Lﬂ@ilﬁlﬂlﬁ

(SD = 1.87) MUAIAY dIUAURANEUTOUD (MY 91.32 IUAINAT (SD = 7.47) Uag 91.86
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o w X g‘.: 1 @ { a 4 U
Iag 28.46 ﬂf]./iJ2 (SD = 6.60) aua1AY G?f\i‘ﬂ\‘lfff’é)\iﬂ@ilfl@]Jllﬂiﬁﬁﬂﬂ1lﬂulﬂmcﬂu1@l‘iﬁ1u aIu
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uraulumsesn
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aIUN 3 MINATeUANNAF I
v o = Y aa . A
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FY a e v A v 3 A v
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a 1 1 o w 1 1A g
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axtiuranie tazazuuumasM i aussouzuisaulumsoenmainie luuanaienu (t = -
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(n=22)
aamils NOUNARDY HaINAag t  p-value
Mean SD Mean SD
izﬁuﬁwmaazaﬂmﬁaﬂ 8.22 1.42 7.65 1.18 2.82 .010*
Li‘gf}u'iﬂll!@?l 91.32 7.47 86.43 7.40 6.18 .000***
¥ 27.32 3.64 27.00 3.58 343 .003**
mMssuiaussauzurisauly 35.27 421 38.36 2.93 259 .017*
MI0NMNAINIY

* p-value < .05, ** p-value < .01, *** p-value <.001
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aails NOUNAADY HaINAag t p-value
Mean SD Mean SD
sydurhmaazauluden 9.02 1.87 8.74 1.58 548 590
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Ariinname 28.45 6.60 28.28 6.75 523 607
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* p-value < .05, ** p-value <.01
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EFFECTS OF ARM SWING EXERCISE PROGRAM ON HbA1C AND
NUTRITIONAL STATUS IN COMMUNITY DWELLING ADULTS WITH
TYPE 2 DIABETES

JENJIRA WANNA 5536593 RACN/M

M.N.S. (COMMUNITY NURSE PRACTITIONER)

THESIS ADVISORY COMMITTEE: SANGTHONG TERATHONGKUM,

Ph. D. (NURSING), VARAPRON THIPSUWANNAKOOL,
Ph.D. (CURRICULUM AND INSTRUCTION)

EXTENDED SUMMARY

Background and Significance of the Study

Diabetes mellitus is a significant global public health problem with
annually rising trends. According to estimates by the International Diabetes Federation
(IDF), there were 415 million diabetics worldwide in 2015. This number is expected
to increase to 642 million diabetics in 2040 (IDF, 2015). In East Asia, 153.2 million
diabetics have been encountered (IDF, 2015). Similarly, Thailand found increasing
trends and the admission rate of patients with diabetes ,not including Bangkok, in
2010 was found to be from 954.18 per hundred thousand people to 1,233.46 per
hundred thousand people in 2015 (Bureau of Policy and Strategy, Office of the
Permanent Secretary, Ministry of Public Health, 2016). If older adults with diabetes
mellitus are unable to control the disease, diabetes may impact patients, families,
society and the country.

Adults with Type 2 diabetes mellitus may have acute complications such
as hypoglycemia or hyperglycemia and common chronic complications consisting of
renal failure (21.5%), diabetic retinopathy (7.4%) and cardiovascular disease (4.8%)
(Bureau of Non-Communicable Diseases, Department of Disease Control, 2013). This



UTI 295U unaguuuauyseinSIngy / 68

increased the mortality rate from 14.93 per hundred thousand population in 2013 to
17.53 per hundred thousand population in 2014 (Office of Non-Communicable
Diseases, Department of Disease Control, 2015). Some patients who did not die may
have disabilities or complications requiring more care, causing adults with diabetes
mellitus and families to be confronted with stress from adaptation to family roles,
lifestyle behaviors and work ability, causing higher family expenses from care for
patients with diabetics. Thailand is estimated to have expenses at approximately
17,500 — 70,000 baht per person per year (IDF, 2015). Thus, strategies for controlling
blood glucose levels among adults with diabetic are necessary.

To prevent complications from diabetes, glycemic control is necessary and
must be carried out simultaneously with pharmacological and non-pharmacological
treatments lifestyle modifications (American College of Endocrinology & American
Association of Clinical Endocrinologists, 2015; American Diabetes Association:
ADA, 2017; IDF, 2015). This must be done by emphasizing the three principles
including controlling food intake by limiting high sugar or fat;stress management,
such as meditation, praying, to reduce blood glucose levels; and regular exercise to
help the anterior pituitary gland secrete endorphins to reduce stress (Sontaya
Seelamad, 2014). Furthermore, muscles stretch and contract during exercise leading to
cellular metabolism (Kwanhatai Traipeut, Porntit Malatam, Kanitta Hanprasitkam and
Wisan Kantarattanakulom, 2010; Kaouar, Peronnet, Massicotte & Lavoie, 2004),
causing energy from glucose and free fatty acids in the blood vessels, respectively.
This reduces the amount of sugar and fat accumulated in the body, blood sugar, body
mass index and waist circumference (Surapon Ariyadet, 2012; Kristin. Stanford, Lurie
& Goodyear, 2010; Sheri & Colberge, 2009).

Nevertheless, most diabetic adults have no food control because diabetes
medications trigger hunger in patients, especially among patients who received
Sulfonylurea medications (Warapon Wongtawararat, 2013), causing adults with Type
2 diabetes mellitus to eat more along with having less physical activity or exercise,
resulting in higher blood sugar levels and excessive weight. Thus, adults with diabetes
mellitus need to have more exercise in order to reduce blood sugar levels and fat
accumulation in the body in addition to reducing body mass index or waist

circumference. According to the findings from a number of studies, exercises that help
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to reduce blood sugar levels are aerobic exercises with intermediate intensity such as
jogging, fast-walking Chigong (Achara Sanchai, Linchong Pothiban, and Paradee,
2011 ;Yata Kaenpuak, Suwanna Janprsert and Wannika Nanasin, 2011). Nevertheless,
most adults with Type 2 diabetes mellitus are obese (80%) (Chaisit Sittiwet, 2014).
Therefore, exercises with frequent impact on weight supporting points may create
dangers for bones and joints, particularly the knees (Department of Health, 2013).
Furthermore, adults need to work to support families. Therefore, adults with diabetes
usually have no time for exercise or were fatigued by work (59%) and lack motivation
in exercising (69%) (Sontaya Seelamad, 2014). Hence, adults need suitable methods of
exercise that facilitate work and activities in daily living with efficiency in reducing
blood glucose levels, body mass index and waist circumference.

Arm swing exercise (ASE) is a mild-moderate intensity aerobic exercise
focused on physical energy and positions without causing impact to weight-supporting
joints. Hence, there is no harm to the body, but there are positive effects on the
functioning of the body’s systems. ASE is easy and convenient to perform at any place
and time with no need for equipment. Thus, , ASE is cost-effective (Kesinee Saelao
and Wichit Kaneungsukkasem, 2012, Petchan, 2006). In particular, adults with Type
2 diabetes mellitus who perform ASE have continual muscle contraction and
relaxation. This makes the muscles more flexible; it also uses glucose energy in the
muscles by increasing Glucose transporter-4 (GLUT-4). This helps increase insulin
resistance, insulin receptors and insulin sensitivity in tissues, thereby reducing blood
glucose levels. In the meantime, the liver produces glucose by synthesizing glucose
from substances such as lactates, ketones, amino acids and free fatty acids obtained
from lipolysis in cells at other parts of the body, reducing waist circumference and
body mass index (Narumon Leelayuwat, 2006; Weerapan Kowiturakit, 2013; Sontaya
Seelamad, 2014; Leelayuwat et al., 2008; Tunkamnerdthai, Auvichayapat, Donsom &
Leelayuwat, 2015).

A number of limited research findings have revealed diabetics to have
lower blood glucose with statistical significance after performing ASE for 30 minutes
per day, three days per week for eight weeks (Narumon Leelayuwat, 2006; Papatsorn
Kittipeerachon, Wannipa Assawachaisuwikrom and Suwanna Janprasert, 2012; Jeng,

2002; Tunkamnerdthai et al., 2015). However, no statistically significant differences in
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reductions of waist circumference and body mass index were found among persons
with diabetics (Wanida Satukun, 2009) persons with pre-diabetes (Phonyiam,
Terathongkum, Thungsarn & Vallipakorn, 2015). Therefore, Narumon Leelayuwat
(2006) proposed that ASE should have a frequency of more than three times per week
over a period of eight weeks. Adults with Type 2 diabetes mellitus should exercise at
medium intensity for no less than 150 minutes per week or five days.

ASE must be performed continually. Thus, it is necessary to build
confidence in adults with diabetes mellitus. Therefore, ASE should integrate perceived
self-efficacy in Bandura’s theory. Bandura believed a person must be confident of
successfully performing an activity and expect outcomes from the activity in order to
perform that activity (Bandura, 1997). Similarly, adults with diabetes mellitus must be
confident of performing ASE safely and expect blood sugar levels, waist
circumference and body mass index to be reduced in order to perform the
aforementioned activities consistently. Therefore, other strategies than education need
to be used such as experience exchanges, follow-up home visits or follow-up by
telephone (Boroumand & Moeini, 2016; Hamwong & Bunchonhattakit, 2013).

Rong Krachom and Bang Khu Rat Sub-district Health Promotion
Hospitals (SHPH) are located in Bang Bua Thong, Nonthaburi, and are semi-urban
rural communities. Rong Krachom SHPH found prevalence rate of diabetes in 2012 to
be 10.6 per thousand populations and this number increased to 43.7 per thousand
people in 2014. In the meantime, Bang Khu Rat SHPH found prevalence rate of
diabetes in 2014 to be 17.77 per thousand populations. Both SHPHs provided
education and practices according to problems of patients with Type 2 diabetes as well
as informally performed home visits and exercise. The researcher concerned the
importance of an exercise that should help diabetic adults with diabetes to increase
action, particularly by performing ASE, which can be performed easily at any place
and time with no need for additional equipment and expenses. Therefore, the
researcher interested to examine the effects of an ASE program on HbA1C and
nutritional status in community dwelling adults with Type 2 diabetes mellitus. The

findings will help prevent complications in adults with Type 2 diabetes mellitus.
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Conceptual Framework

This study was an integration of ASE with Bandura’s Perceived Self-
Efficacy Theory (1997) which stated that perceived self-efficacy can be created from
four sources, namely vicarious experience, enactive mastery experience, verbal
persuasion and physiological and affective states. The person must believe in his
ability to perform activities and expect good health outcomes. Similarly, diabetic
adults must perceive ability to consistently perform ASE and expect glycemic control
and prevention of complications to perform ASE regularly.

Therefore, activities in the arm swing exercise program which integrated
perceived self-efficacy (Figure 1) consisted of the following:

1. ASE education and demonstration to help diabetics recognize the
benefits of ASE and build confidence through vicarious experiences, verbal persuasion
and assessment of physiological and affective states.

2. Feedback demonstrations and assignments to perform ASE at home for
at least 30 minutes/day, five days/week, to achieve enactive mastery experience and
create perceived self-efficacy along with adjusting exercise behaviors as much as
possible.

3. Group discussions and telephone follow-ups to exchange exercise
experiences, assess problems, obstacles and solve problems and obstacles by having
adults with diabetes who performed ASE and were able to control HbA1C to tell
enactive mastery experiences and use verbal persuasion along with assessing
physiological and affective states to help motivate diabetic adults to have confidence

to exercise continually.
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Arm Swing Exercise Program

- Education about ASE and demonstrations using role
model, verbal persuasion and assessment of physical
and emotional readiness;

- Feedback demonstrations and assignment to
perform arm swing exercise at home through |s=)| { waist Circumference
enactive mastery experience;
- Group discussions and telephone follow-ups to U Body Mass Index
exchange experiences, assess problems and obstacles
and solve problems by using group processes, verbal
persuasion, enactive mastery experience and in Exercising

{ HpalC

Nutritional Status

ﬂ Perceived Self-Efficacy

assessment of physical and emotional readiness.

Figure 1 — Conceptual Framework of Effects of the ASE Program on HbA1C and
Nutritional Status in Adults with Type 2 Diabetes Mellitus

Objectives

1. To compare HbA1C, waist circumference and body mass index in adults
with Type 2 diabetes mellitus before and after receiving the ASE program.

2. To compare HbA1C, waist circumference and body mass index in adults
with Type 2 diabetes mellitus between the participants receiving the ASE program and

the participants receiving routine nursing care.

Hypotheses
1. After participation in the ASE program, adults with Type 2 diabetes
mellitus have lower HbA1C, waist circumference and body mass index than before

participation in the program.
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2. After participation in the ASE program, adults with Type 2 diabetes
mellitus have lower HbAL1C, waist circumference and body mass index than adults

with Type 2 diabetes receiving routine nursing care.

Materials and Methods

This study is an experimental research with a randomized two group pre-

post test research design.

Population and Sample Selection

The population and the samples consisted of adults with Type 2 diabetes
mellitus who received treatment at Rong Krachom Sub-district Health Promotion
Hospital (THPH) and Bang Khu Rat THPH, Bang Bua Thong, Nonthaburi, in March —
September 2016 and were selected by the following inclusion criteria: 1) Diagnosed
by physician with Type 2 diabetes and pharmacological treatment with no diabetes
complications such as retinopathy, nephropathy, neuropathy, heart disease and
cerebro-vascular disease; 2) Aged 20 — 59 years; 3) No limitations in performing ASE;
4) Ability to communicate in Thai language and 5) Consent to participate in the
project by signing signatures. Termination criteria consisted of the following: 1)
Adults with diabetes performed ASE for less than 90 minutes per week; 2)
Hospitalization or complications from the disease and 3) Refusal or withdrawal by the
participants.

Sample size was calculated by using Power Analysis for Sample Size

through the G * Power program. Independent t-test was used to set significance () of

one-way tests. €t was equal to .05. Power of the test (1- E ) was at 0.80 percent while

effect size was calculated based on experimental researches similar to this study
(Narumon Leelayuwat, 2006) at 0.67. A total of 21 participants were obtained and
increased by 30 percent. Thus, each group had 30 participants at a total of 60
participants .
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The researcher randomly assigned the participants from Rong Krachom
SHPH to the experimental group and from Bang Khu Rat SHPH to the control group

by drawing lots to obtain 30 participants in each group

Instrumentation
Instrumentation in the study was divided into the following two parts:
1. Research instruments
1.1 The ASE program was created by the researcher from
the literature review by integrating Bandura’s perceived self-efficacy concept (1997)
consisting of education on exercising through Power Point presentations, ASE
demonstration through the “Hiding Obesity Organization: Arm Swinging Secrets”
(Office of the Thai Health Promotion Foundation, 2013) and ASE demonstration
(Narumon Leelayuwat, 2006). In addition, the participants were given ASE posters
and the experimental group was assigned to perform ASE for at least 30 minutes per
day, five days/week or at least 150 minutes/week for 12 weeks. Group discussions
were held to exchange experiences and promote self-efficacy in Weeks 4, 8 and 12.
The researcher followed-up by telephone at Weeks 2, 3,5, 6, 7, 9, 10 and 11, using the
telephone follow-up recording form. Furthermore, the participants were assigned to
record food consumption and exercise. The program was examined for content validity
by a panel of three experts and obtained CVI at 1.0. The program was tested in 10
older adults with diabetes who had similar characteristics to the participants to check
language suitability and understanding in content before implementation.
1.2 Routine nursing care by each THPH used the “Seven
Color Life Traffic Ping Pong” principle to categorize patients by blood glucose levels
to assess disease severity and provide care for that group to control blood glucose
levels and prevent complications.
2. Data collection instruments consisted of:
2.1 Questionnaires consisted of the following two parts:
Part 1 — Demographic Data was created by the researcher and
contained data on gender, age, educational attainment, marital status, occupation,
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mean monthly income, length of diabetes, other diseases, exercising history, alcohol
consumption and smoking.

Part 2 — Perceived Self-Efficacy in ASE Assessment Form was
modified based on the exercise assessment form of pre-diabetes groups (Waralee
Wongsricha, 2012). The questionnaire had ten questions with 4-level rating scale
answers ranging from “Not Confident” to “Most Confident” in a score range of 1 — 4
points and a possible score of 10 — 40 points. Participants with a score of more than 60
percent (Supatchaya Winlawat, 2008) were considered to have high perceived self-
efficacy in ASE. The questionnaire was examined for content validity by a panel of
three qualified experts and obtained CVI at 0.83. Reliability was tested among adults
with Type 2 diabetes with characteristics similar to the participants and obtained
Cronbach’s Alpha Coefficient at 0.82. The participants in this study obtained
Cronbach’s Alpha Coefficient at 0.88.

2.2 Medical equipment consisted of calibrated measuring
tapes, height measuring devices and body composition monitoring. The researcher sent
the participants’ blood samples to be tested for HbA1C at Bang Bua Thong Hospital.

2.3 Research regulating instruments consisted of the
nutritional status recording form which included waist circumference, body mass
index and HbALC data, the telephone follow-up recording form, the ASE recording

form and the dietary consumption recording form.

Data Collection Methods

After receiving approval from the Institutional Review Board, Faculty of
Medicine, Ramathibodi Hospital, Mahidol University (No. 08-58-33), during data
collection, the researcher introduced herself, notified objectives, data collection
methods, the right to participate and withdraw from the study with no effects on
treatment, confidentiality and data presentation to explain or disseminate in an overall
view. When the participants consented, the researcher had the participants sign
informed consent forms willingly. The researcher collected data from March 2016 to

September 2016 with the following procedures.



UTI 295U unaguuuauysainISIngY / 76

1. Preparation

The researcher requested permission for data collection from Nonthaburi
Public Health Office, Bang Bua Thong District Public Health Office, Nonthaburi, and
the directors of Rong Krachom SHPH and Bang Khu Rat SHPH from the Director.
The researcher then randomly assigned Rong Krachom SHPH to be the experimental
group while Bang Khu Rat SHPH was randomly assigned to be the control group. The
researcher checked medical recordings of all adults with Type 2 diabetes mellitus in
each SHPH to search for adults with Type 2 diabetes mellitus who met inclusion
criteria. The researcher drew lots until 30 participants were obtained from each SHPH
at a total of 60 participants. Furthermore, the researcher prepared two research
assistant nurses to help with data collection using questionnaires and by taking blood
samples to test for HDAL1C and assess nutritional status.

2. Procedures — The researcher made appointments with the participants
to collect data (Figure 2) with the following details:

2.1 The research assistants collected data in Week 1 from the
experimental and control groups to assess demographic data, perceived self-efficacy in
ASE, took blood samples to test HbAL1C levels and assessed nutritional status
(measured waist circumference, height, weight and body mass index) before receiving
the program.

2.2 The experimental group (Rong Krachom THPH) received
routine at the Chronic Diseases Clinic from the staff and received the ASE program
with the following activities:

- At Week 1 (60 minutes), the researcher provided education
on ASE and benefits using ASE videos, PowerPoint presentations, posters and models.
The researcher then demonstrated ASE before letting the participants perform
feedback demonstrations. In addition, the participants were assigned to perform ASE
at home for 30 minutes, no less than five days per week or 150 minutes/week.

- AtWeeks 2, 3, 5, 6, 7, 9, 10 and 11, the researcher followed-
up to participants assess problems or obstacles in ASE and solving problems along
with praising and encouraging the participants by using approximately 20

minutes/time.



o

wdin NGy winInedeniaa Ny (Msngnnanylgunagus) / 77

- At Weeks 4, 8 and 12 (60 minutes), the experiment group met
at the SHPH to assess waist circumference and body mass index along with holding
group discussions. The participants exchanged experiences, problems, obstacles in
ASE at home and jointly searched for solution guidelines. In addition, the researcher
provided encouragement to help the participants continue with consistency and the
participants performed ASE together for 30 minutes.

2.3 The control group (Bang Khu Rat THPH) received routine
care. THPH staff used the “Seven Color Life Traffic Ping Pong” principle.

3. Post-test assessments were carried out in the same manner as pretest

assessments.

Data Analysis

All data were clean for integrity and accuracy along with using statistical
programs to analyze personal data, perceived self-efficacy in ASE, HbA1C, waist
circumference and body mass index by using descriptive statistics and testing
hypotheses with paired t-test and independent t-test.

Research Findings

During the program, eight participants from the experimental group and
nine participants from the control group withdraw from the research due to illness,
hospital transfers, return home to other provinces and inability to monitor HbA1C
before participation in the project. Thus, 43 subjects remained with 22 subjects in the
experimental group and 21 subjects in the control group. According to the findings,
most of the subjects were females (81.8% in the experimental group and 85.7% in the
control group). The experimental group and the control group had similar ages with a
mean age of 52.95 years (SD = 4.63) and 51.71 years (SD = 6.37), respectively. Most
of the subjects had elementary educational attainments (68.2% in the experimental
group and 76.2% in the control group). Most of the subjects were married (81.8% in
the experimental group and 71.4% in the control group) and employed (72.7% in the
experimental group and 52.4% in the control group). The subjects had a mean family
income of 13,272.73 baht/month (SD = 8,929.25) and 14,190.48 baht/month (SD =
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10,092.66), respectively. Both groups had other diseases (95.6% and 85.7%), irregular
exercise (59.1% and 57.1%, respectively). According to personal data comparison
between the experimental group and the control group with Chi-square test and
independent t-test, the subjects were found to have no statistically significant
differences (p > .05).

Before participation in the ASE program, the experimental and control
groups had high HbAL1C at 8.22 percent (SD = 1.42) and 9.02 percent (SD = 1.87),
respectively. Waist circumference was 91.32 centimeters (SD = 7.47) and 91.86
centimeters (SD = 12.82), respectively. Mean body mass index was 27.32 kg./m? (SD
= 3.64) and 28.46 kg./m? (SD = 6.60), respectively. Mean score of perceived self-
efficacy in ASE in the experimental group was 35.27 (SD = 4.21) and 35.85 (SD =
4.44) in the control group. Before participation in the program, no differences were
encountered with statistical significance (t = -1.587, p =.120; t=- .169, p = .866; t = -
706, p = .484; t = -.443, p = .660, respectively) as shown in Table 1.

Table 1: Comparison of Mean HbA1C, Waist Circumference, Body Mass Index and
Perceived Self-Efficacy in Exercise of the Experimental and Control Groups Before

the Program Using Independent T-Test Statistics (N = 43)

Variables Experimental Group ( n=22) Control Group (n = 21) t p-value
Mean (SD) min-max Mean (SD) min-max
HbA1C 8.22 (1.42) 6.40-12.20 9.02 (1.87) 6.20-12.30 -1.59 120
Waist Circumference 91.32 (7.47) 79 -106 91.86 (12.82) 68 -129 -17 .866
Body Mass Index 27.32 (3.64) 22 -35.50 28.46 (6.60) 15.90-45.80 -71 484

Perceived Self-Efficacy in 35.27(4.21) 27.00-40.00 35.85(4.44) 23.00-40.00 -44 .660

Exercise

After participation in the ASE program, the adults with Type 2 diabetes
mellitus in the experimental group had lower mean HbA1C, waist circumference and
body mass index than before participation in the program with statistical significance
(t=2.82,p=.010;t=6.18, p =.000; t = 3.43, p = .003, respectively). Mean score of
perceived self-efficacy in ASE was higher than before participation in the ASE
program with statistical significance (t = -2.59, p =.017) as shown in Table 2.
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Table 2: Comparison of Pretest and Posttest Mean HbA1C, Waist Circumference,
Body Mass Index and Perceived Self-Efficacy in Exercise of Adults with Type 2
Diabetes Mellitus in the Experimental Group Using Paired T-Test Statistics (N = 22)

Variables Pretest Posttest t p-value
Mean SD Mean SD
HbA1C 8.22 1.42 7.65 1.18 2.82 .010*
Waist Circumference 91.32 7.47 86.43 7.40 6.18  .000***
Body Mass Index 27.32 3.64 27.00 3.58 343  .003**
Perceived Self-Efficacy in 35.27 4.21 38.36 2.93 -259  .017*

Exercise

* p-value < .05, ** p-value < .01, *** p-value <.001

The adults with Type 2 diabetes mellitus in the experimental group
receiving the ASE program had lower mean HbA1C than the participants receiving
routine nursing care with statistical significance (t = -2.59, p = .013). Nevertheless,
mean waist circumference and body mass index were lower without statistically
significant differences (t = -1.45, p = .154; t = -.78, p = .437, respectively) as shown in
Table 3.

Table 3: Comparison of HbAL1C, Waist Circumference, Body Mass Index and
Perceived Self-Efficacy in ASE After the ASE Program between Adults with Type 2
Diabetes Mellitus Who Received the Program and Adults Who Received Routine Care
Using Independent T-Test Statistics (N = 43)

Variables Experimental Group Control Group t p-value
(n=22) (n=21)
Mean SD Mean SD

HbA1C 7.65 1.18 8.74 1.58 -2.59 .013*
Waist Circumference 86.43 7.40 91.19 13.37 -1.45 154
Body Mass Index 27.00 3.58 28.28 6.76 -.78 437
Perceived Self-Efficacy in 38.36 2.93 34,71 4.08 3.37 .002**
Exercise

* p-value < .05, ** p-value < .01
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Discussion

Before participating in the ASE program, the experimental group had a
mean HbA1C of 8.22 percent (SD = 1.41), while the control group had a mean HbA1C
of 9.02 percent (SD = 1.87), which was higher than the criteria of no more than seven
percent (ADA, 2017). This was consistent with Narumon Leelayuwat (2006) who
found mean pretest HbA1C to be 9.7. This may be explained in that the diabetics who
received more energy from consumption than energy used by the body, causing high
HbA1C. In the meantime, mean waist circumference in the experimental group was
91.31 centimeters (SD = 7.46) and 91.85 centimeters in the control group (SD =
12.81). These values were higher than the standard value of no more than height
divided by two (Diabetes Association of Thailand under the Patronage of Her Royal
Highness Princess Maha Chakri Sirindhorn, Endocrine Society of Thailand,
Department of Medical Service, Ministry of Public Health and National Health
Security Office, 2014). Mean waist circumference in the experimental group from
height divided by two should not exceed 77.47 centimeters and 78.43 centimeters in
the control group. This was consistent with Narumon Leelayuwat (2006) who found
mean waist circumference before the program was 93 centimeters. Furthermore, mean
BMI in the experimental group was 27.31 Kg./m* (SD = 3.63) and 28.45 Kg./m®(SD =
6.60) in the control group being higher than the criteria that should not exceed 22.9
kg/m? (Diabetes Association of Thailand under the Patronage of Her Royal Highness
Princess Maha Chakri Sirindhorn et al., 2014). This concurs with Orapin Seekao and
colleagues (2013) who found mean body mass index to be 26.70 kg/m? (SD = 4.79)
and Pakasit Owatkanon (2011) who found a mean score of 23.5 + 3.7 kg/m?.

The findings of this study support Hypothesis 1. Adults with Type 2
diabetes were found to have lower mean HbA1C, waist circumference and body mass
index after participation in the ASE program than before participation in the program
with statistical significance (t =2.819 , p = .010; t = 6.179, p = .000; t = 3.425, p =
.003, respectively). This was because the experimental group already had physical
activity. When ASE was added as an aerobic exercise, the body moved, contracted and
relaxed muscles at all times and used more energy from glucose. When this
accumulated energy was depleted, the result was lipolysis in other parts of the body,

causing waist circumference and body mass index to be reduced while insulin
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sensitivity was increased and insulin resistance was reduced. The outcome was lower
blood sugar levels (Narumon Leelayuwat, 2006; Tunkamnerdthai et al., 2015). In
addition, the experimental group was supported to perform ASE for 30 minutes/day, 5
days/week for 12 weeks according to Bandura’s perceived self-efficacy concept
(1997) leading to successfully reduce HbA1C, waist circumference and body mass
index. This was consistent with Narumon Leelayuwat (2006) who found HbA;C of
participants with Type 2 diabetes after ASE for 30 minutes/time, 3 times/week for 8
weeks to be lower than when participants were not exercising with statistical
significance (p < .05). Similarly, Oratai Tonkamnerd and colleagues (Tunkamnerdthai
et al.,, 2015) found of participants with diabetes to lower mean HbA1C when
exercising than when not exercising with statistical significance (p < .01). Waist
circumference and body mass index differed from the studies of Narumon Leelayuwat
(2006) and Oratai Tonkamnerd and colleagues (Tunkamnerdthai et al., 2015) who
found the aforementioned variables to be no different.

The findings of this study supported Hypothesis 2 only in relation to
HbALC. After participation in the ASE program, adults with Type 2 diabetes were
found to have lower HbA1C than the participants who received routine nursing care
with statistical significance (t = -2.59, p = .013) because the experimental group
performed ASE regularly, causing the body’s muscles to use glucose as energy,
resulting in lower HbA1C levels. This was in agreement with a number of findings
which revealed diabetics who performed ASE to have lower capillary blood sugar than
participants with diabetes receiving routine nursing care with statistical significance
(Papatsorn Kittipeerachon, 2012; Wanida Satukun, 2009).

Nevertheless, based on the findings, mean waist circumference and body
mass index in the experimental group were lower than the control group without
statistically significant differences (t = -1.435, p = .154; t = - .784, p = .437,
respectively). This may be because the control group was reminded to exercise and
control food by SHPH staff when the participants came to be examined and treated by
appointments with public health care volunteers. This led to aerobic exercises for 30
minutes at 7:30 — 8:00 a.m. and the participants continued exercising at home. Some
participants in the control group attended to lose weight because of illness such as

knee pain and back pain, causing waist circumference and body mass index to be
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lower and similar to the experimental group. Moreover, according to assessment of the
experimental group’s food consumption record, most of the experimental group
consumed high-energy foods such as fried chicken, curry, durian or mango with sticky
rice, etc. Besides, most participants in the experimental group were Muslim and did
not eat during the day in Ramadan Ceremony. In addition, the experimental group
increased consumption of food with starch, fat and sweet flavor in the evening and
night with less physical activity while also increasing daytime sleep. This differed
from the control group who were Buddhists and lived normally. However, previous
studies did not encounter studies aimed at comparing waist circumference and body

mass index between the experimental group and the control group.

Research Limitations

1. This study did not specify inclusion criteria for HbALC, waist
circumference and body mass index. This may have affected the findings.

2. During data collection from the control group, the area of responsibility
of Bang Khu Rat THPH began to have exercise campaigns with public health care
volunteers  leading exercise groups of diabetics on Diabetes Clinic days and
supporting regular exercise. Furthermore, the data collection period was during
Ramadan. Most of the subjects in the experimental group were Muslims who
increased sweet food consumption at night and reduced physical activity while most of
the control group was composed of Buddhists who did not change activities in daily
living. This may be a confounding factor which might have caused variances in the
findings.

3. Most of the subjects were of working age and worked as hired laborers.
The subjects had moved from other provinces to live or rent temporary
accommodations to live in the community before returning home after completing
work, causing the number of subjects to drop from 60 subjects to 43 subjects. This

may have potential effects on the findings of this study.
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Recommendations

1. Nursing Practice — The ASE program should be implemented in
community, SHPH, and hospitals to promote exercise among patients with type 2
diabetes in order to control HbA1C. This will help to promote health and prevent
complications of diabetes.

2. Nursing Research — The ASE program should be studied in adults
with Type 2 diabetes mellitus and clearly specified inclusion criteria to effectively

obtain accurate findings.
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